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1 

im^mii nmcDcvDm^mmm^^^p (i) . 

P (2) . P (3) P (k) , P (n-1) . 

p (n) ({BL, n^3) t^n^cD^^biz&m'r 

(a) cvDmmmn^m^p (i) t^^p (n) 

(b) m 1 [Hlic7)y y7^±>:^fp||ti. P (1) t::*5V> 
"CtiWm, P (2) "P (n) tr^n^TtiWm- (n- 
1) WcC7)Sffi=^^ZLSL/z^^Z^T^J:V^. 

(c) ^n\^X^(DmN\n\EO)^>y'i'>:^rfm{t^ P 
(1) t::^5V^T^iWm + W c + (Wm + Wc) (N- 
1) , P (2) tr^n>TtiWm+ (Wm + Wc) (N- 
1) . P (k) tr:teV>TfiWm- (k-1) Wc + 
(Wm + Wc) (N-1) . P (n) fZ^V^TfiW 

m- (n-1) Wc+ (Wm + Wc) (N-1) CDmU 

y'±y:^rfm\t. y yy^ + y;^f^^^^01Tmf^^z^TV^. 
^^{3. zz-c. Wmt^y y7^ + v:^f^ll>^*^i6^^-c 

ctj:. Wc =Tm/ t -e#^/f ^n. Wcfi, t>hoO[) 
ti3ggS^ti31T^f^^ftc7)19:^iaS<7>®Hti, CVDS 

im^m 5 ] m^m2mmo)mmm^myjmzir5\^x^ 
comw^mm::<y'--:^^^'r^m&m^m^^^^y vx 

*^^t. -^(Dmrnnm^t^ (a) ^aiiAffin-Fn^y 
->?trOi±T. (b) C VD^SfflS^^^trM-r^ J: 

■^trsteL. (c) "^(DCYDmmmn^^m^p^t^^^ 
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-i^t3c;!)i±. (d) ^LT. ^mmo)Sm^-^<DCVD 

mmmM^^mi^^zm.< z^^^m^r^mmmmyj 

mm^%WL}znznnxx^x\^^z}i^^m>i'r^m 
Cif*S8] nmcDCVD^mmM'^^^p (i) . 

P (2) . P (3) P (k) . P (n- 1) . 
P (n) ({it. n^3) h'^n^O^'blz^mt^^ 

cvp>^^mz'^{^^mm^mjim\z-^\^x^ Gmoymo^ 

(1) . GP (2) , CP (3) "-GP (Nu) , GP 
(Nu+ 1) tr^5V>T. 

(a) (ii:i6tz. CYDmMmM^m^GP (1) t^^ 

GP (Nu) \zmu^mM^^. 

(b) mm^m^Wi'^ c\zmLfzmAx. gp n) cd 

^ni:lRlfi#t3. GP (2) ;:?>e>GP (N 

u) <D^m^mm\.tsit^^. gp (nu + d omM^ 

M*^L. o^t-. SJ^IMStScSSC;i)^2 xWc t3 7^j:o/r^ 
P (2) co^S^a^T, GP (1) c^^S=^Wi^ 

5^? GP (Nu-1) xmmcDmM^^t^ (nu-d 

(c) GP (Nu) OC VDi^SffiS^^§§T% 2b 
i:66^^Lfc>f VT^ + VXfP^Si^ftlSWmt^atyc^ 

(d) GP (Nu) cD^ VT^ + yxf^H^y >7" + y;^ 

fP^^P9^Tmrt^3fTV^. 

(e) Tm^trGP (N u + 1 ) CD ^ > + V XfFH?^ 

M^f^u. >'7^ + >::^f^^^Rff^S!rB1Tm^^^z^TV^. 

©Tm^tZfiGP (Nu+1) >7^ + >>^fF^=^^ 

(f) "^fD^th^z^ ^mocY'DmMmM^m^xo^ 

SLggCt, y >7^ + V>cf^^S3^IScl?ScWmfr^L/c^.^ 
Y^m^Tmm^\zn\^^ ZZX\ 

S=E^M«c?SWctiWc=Tm/t-e3f ^tb^n. 
50 mx$>o. 
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G=n/ (Nu+1) T^ttBSn. ^CD^^O). ab^ 
L. O^R<Nu+ 1 Tfe^r h^^^^^-r^S^^S 

a*Ut^Wco'oc7)ftSc::*i:t3 4^itti^cGP (1) ;i?-^G 
p (Nu) -D^(Disimtmi^^^l^x\ ^yv-^y 

^ - ^Ir^l- ^ j4J£S#B5gf5 n ;K 

:^^-i^\z(D^X^ (b) C VD^SfflKS§g^^::®t- 
^J:^^r[i]^L, (c) '^ocvDrnMrn^'^^^m- 

7.7^-vtr(7)-ti-. (d) ^bX. T^^SOS^^^COC 

nofzmzm'^^ti'^^. 

m'm.mT^\z~mmz.^^Y^m^n'ofz}t>\z^ \^t>fj:^^ 

—<DCVDmM(Dfz^<D^\z^m^n^^ 
7^ A ^nt ^ c V D ^S;^feo 

[|f*:S12] !f*:«l 1 tS«0D C V D^ll;^ifetz*5 

r^rzisbo)^mif::^mf^^^t. "^(D^m^H-cmm^u 
&{^Lmxmm(Dm2mm^^w^ ^tzisb{zmm<Dm i ^ 
m^om^^um(Dmm(Dmm^zM}^^'r^^^7i'-)i^v<Dm: 

i^mmumtL^mizitmLtzm^'cm^nx^^^z^^ 
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^ -r ^ c V D ^a:^So 
mmr^m^omm^m^&^z h ^^m^^^c v d 

[0 0 0 1] 

fi. v;^^^-^ >yN':;^S:cDC VD^g (an integrated 
module raul ti -chamber CVD process ingsy stem) ^^\^ 

fzmmm.m-^m\zm^^o 

[0 0 0 2] 

v^^oymmi m)5.(D^m^w&(D^mz:^\^x\t. ^ 
^n\zm\ ^mi^m^o)mm\k^uwr ^tz^. 

tz. ^m^m^(D^m(Dmmit^zp^w ^<Dm^o)Bitt^ 
20 fm'&'Rxj^mji^u'S.t^mM^tix\^^. w,m(Dmmit 
mmzmn^m.m(Dnm^&^M<^^fz}^. 

9 y^m\z^'^x'B^^n^o zcoyjmx 

"^mm-^^o^mmf^K ^m^<Dmmiz]t^xfmizm<tj: 

[0 0 0 3] Z0^otj:mm^y9 ^ hyt^-ji^mmo^m 
mmsi^r^fzi^^z^ 9 y^mizx^A 

1 <D&m\zftt:>^mL\^simi^mt^mA^n^o ^ lx 

fH^Wmfflj^e^gfttr J:nt^. ^j:B^^\^izmnif >^X$> 
'SWFe (6 -7 -y^fb^ y^::^^"^) h^7t:;^7*XT^^H 

2 ^mAL^mm^l^OZtl^ lO-lOOTorri: 
40 a«4 0 0-5 0 OrtZ^JDS^^n/zS^Ji-CWFe 

tu2 :ib^R}^^Lxwmtmm±^zm^'r mn. z(d 
s.f^sit'^a^^mmmtmmumzi^^-r ^^f¥xfrf:>n 

[0 0 0 4] z(Dyjmiz^n\:£. mm^m^<o^x^ m 

pSO. 5 ^/mr>^-^:;^ hit (^^iificoit) ;5^2J^:;± 
(D^m^y^ 9 h Tis-jvxh uy^ ^ V 7^^ — )Vfy\zi^— 

50 ■^0tzit)mmt^<^D^m^ztj:'DX^^ tm\zem^<Dm 
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[0 0 0 5] r c7)J:-5/j:Wj^^StSJit::J^jaE-r^/ci6cD 

[0 0 0 6] m9{ti^^m^^^tix^tzit^^nmsi& 
[0 0 0 7] ^:^c7)^y^t-^ B^z^^xm^.^ntc 

[0 0 0 8] SS«Rp«:4CD®Stij^ll^6tr JioTPJ 

5. 0 3 3. 4 0 7 (Dl^m^Z^O. T^y 0 J:D 

3 0[)1IJM-^K®t3j5gML^cCVNj:-5 t3 LTV^^o 
[0 0 0 9]—::^. Ej^i: Lxy^ V^^y h W^ti^c^ 
T^trffi^Jih LTT i V^m^^fzltT i NJ^=&!^^^i:-r 
T i WM^/rtj:T i N^fiy^V^^y h W^a)fffX 

y ^(Dm^Z^^XT IN (^tz\tTim 
iifT^OS i O2 ;6^Sai L/c^^iTJ^cCSo 

[0 0 10] ^(Dfzi^y'^y^ y h'^m^^Z.<DS i O2 
±f3j^J5X-r^^. y^y^^y h W^ilS i O2 t^^^tt 

[00 1 1] $eoT:/^>^^y h Wj5e^t:::foV^Tti:ic7) 
S i O2 m^^m.LZ(D^j^iZ^mLtj:\^J:^{Z bi^cCtt 

(j: U V^^^ -y ^C7)?^t^h7;/N°^y ^ U V^tr^ott^ 'J > 
^y oTV^/Co y^^y^Jr^yh 

^y i^cDrtSct < U y^^-v ^y 

®tra[^T^St3«*$1iTV>/co u y^^-v ^y ^ iiS 
S^«©$-ti:^r i:TS i O2 a5^trSi?e;^':^;6^«A-r 
^O^Kv^it^ S i O2 h 

W figj^-r ^ CD L o 

[0 0 12] :i dTSfe(7)-\o 0135^=^ y^-?^^ ^y ^ 

T a V ^ S ^ C7) 0 C7) a$ ^ (7) ^ - ^ fg f i ^ ^ 5 n T J5S ^ 
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[0 0 13] 

[0 0 14] -ttaih-^WFQ tU2 t(DR};t;^zJ:^wm 

m<Dm^(Dm^. ^^co^mmmtm^umiz^^K^^ 
rstzisb. SM±^zmmr^m<Dmm^^\tmmu^^ 
^T^^^n^o '^'^x^'ri^-tj:mm^m^n^tzi^ 

\Z\tmm(DUm^^i)^^~Xtj:{.i-n^ttj:ibts:\.\ Li)^ L 

10 (D^^^zr^-oxmrnLx^^^fzit^. ^c7)^Ma5=^gt3o 
xmmm'^M.9\zmtmmr^o "to^m^. sso-^o 

J^- -r ^ r ^ ;6^aJ5e T t ?k o y^: o 

[0 0 15] mi 3\t%^(Dmm.izis\^xmm3 ±i>z& 
mLfzwm<Dzy-ht&^^^<D-mx&D. mu^^^ 
\^o)iyhi&.i^m<D^^^^Lfzmx$>^o i^-hffigi 

K ^ f 3 S J± M t" ^ i6 " h Jg Jri fi V N ( 5 if ^ £^ as 

ffi^«;tr < j5g^^IS:6^^ < ^j: o T ^ r =&rE*-r 
0 1 3fr J;nt^S^<7)-^^»9c;^)gi5^f^iacr)>'- hffifit 

^ti. S^««pfr4cDfiS^^O^S^:;t^<SCt^o 
^cz)SS«^ft4cDfifi53^^ti. '^yja)^y:^^-9 3 

mm3(Dum^^h^i^-iztj:o. "^(Dmm. ^ 

n^ntzt: Lxh'^^'f^-^ 5 tmi^3 tcD&mm 
:}s^u. mm3 tmmm'^M.B cDmmeLmizmmL 

fz^. mm3iimu^w^4^xifmmm'^Mc9(Dmm 
&m.m%'^mmLtsi^LfzK>'t^>^^^t^^^o 

[0 0 1 6] 0 1 2fi. ^^5K^g^C:teV^TSS3±twJ5g 

^hfz^m.(Diy-vi&^mo:>i^^^m'^- vm.^mmx 

^tTl^§o -^fcoc7)^P3^^y >^t-:$7o^)KB^>'- 
ffifiitti^ (Z) 0 0) £fly t:: * ^ y >^ t - 5^ CO ffi® ^ -i^ 
t::^L/:io 0 1 2 e>;6>>i J; ^ tw«£5fe^BTti*n 

m'7y^):i-9 (D'^nuxiy-v^m.mt^m^a ^^n^ 
50 ^\z^ i^'-v^^mtm\^t,z.^(Dmm<DU^t^^<ts: 
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[0 0 17] ^tzm9{Z7jkr<^vts:^^^0CVDmM'C 

mi 0 tzzf^-r J: -5 tw. mmm'^M i o 2 1 0 
1 ^s^L. mmi 0 i_bt3^^=&:?^^-r^^. s^i 

0 1 {zmmir^mmm'^M(Dmm±^z:Srs\^rijmm2 0 

1 ;6>itS-r^o ^ ^tr, ^(7)»M2 0 1 I 0 li)^ 
^mm^ 1 0 4 2Stt/SS^^A 1 0 2l>i:o'5^tro7^j: 

0 1 ^'^^mmm'^M. 1 0 2 7iini/j:n^i:^. m 1 1 
f J:d^cC»MO(i;5^ntr J;^»jffl^j:/jN>t2 0 Z^^^^f 
-r^'jr^-^v^r n tf— 'j >^ (micro-peeling) ^ 

2t^ij^$>[f^n^h^. ^u\f-^)y^ (micro- 
peeling ) \ZXD^^\^fz^y^ V J^—'r^ }V\^^m.±i 
0 1 t3^Tf :ic7) v-r n U y^/ (mlcro-peel 
ing ) \ZXD^±\.fzV7.V /i-'r^ )V\t^m^P^m'f'(D 

UAi.^zm^i.fz'f^y^-^ Y'sNnm.mmo^rxD^^^z 
[0 0 18] %fz^ -^mm'<:hmm. munm^m'^ 

m.t^f^fSi'^n^}!. v-f ^ n e- 'J (micro-peelin 
g) ^S;iL. V^V A-y'^ )V^^^\.X\.^'Do ^ 
S#rF5. 0 94. 8 8 5£7)C VD^gTti. ^(DC V 

^ht'-f^Xo^Z^ WLtimx-^^ i^u}d-')y^ (micro- 
peeling) ^^rt. h/^-T^i^^yw^^^LT 

[0 0 19] CVT>m\zX^-:r^y^ y h ^ y^x^y 

n\z\k.^mAt--^^^t'^t^^. ^(Dfz}^^m^^ (sing 

le wafer processing type) CDCVD^ETti. — 
'fyV(D\^±.mtt^tlf^\^o "^ZX^ *g#^5. 09 
4. 8 8 525.r/5. 3 3. 2 8 4 tz^^nx V> ^ J; -5 ^cC 
>'^'yf-^ (batch processing type ) CDCVD^B;6^. 

ay) -r^c "^(Dtzisb. ^mi^m'¥-<D^mcD^'S^^<D 
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3 y;6^^BLX3b^KS^i^rt=lriJ' ^) - y ^-f ^6 t 
is^). 1:7 ^j^rLy^rfmo^tJt^t^t^K). ^^ffo^z^t^y 

'r±yy(.mmi^^^m^(DS.m^mzit^^miz^<tj: 

10 (D^ALm-^t-^ntsiX^o ^ClX\ *a^$^5. 15 8. 6 
4 4t3^$n-5ct^?^j:ir;p-7i:' 'j -r: y ^ 

^m:^^cYDmm.tK -r^yyr-yv^^oyj&m.mMiz 

(•;^^Xv^ u-^y>/) ^^•r^tSc^:^i*cvD^B 

"efi> JESIK^SIh^ 'J --yi/;SaScZ)2oc7)Xg=&fT^ 

[0 0 2 0] SMJ^JSg^ilOT;;^--/ 

y>'^:^^(7)^^?^J5g^B (an integrated module multi 
-chamber vacuum processing system ) %:h^\^^Z h 

[0 0 2 1] C VD^S 

yj^tmrn^n^f'^ y^^v^ y^^xv^y^^m^^ 

0 < ^{'^hnfzM.^^tji @ 1 ~ 5 =&]*J5gt- S 1j 0) 

1. i^-tmm^^^mmr^z^o 

2. >?Dtf-'j y^=&^c:$?:^:v^r ho 

3. ^^^u\f-''^)y^\^X^(DV:^V/^ — ^^}\^o:>^^ 

^Kih-r^r ho 

5. :^y^i'y:^r^m(D%^^mm'r^z}io 

40 [0 0 2 2] 

[0 0 2 3] mKD^m-^^^i^-f^m.wif^^'^n^z 

ho 5o(7)^l§:t3 J: D r C7)Bfl^^aJ5gLTV>^o 
[0 024] (1) ^l^^lSJhLT. SSO-sO(Da5 

^■ev y^^m'm.^i^t^mmx.'zmm^^'^'t^fz^ 

\z. y^<^@^a5*t(7)f^SHoS=^S«a)SJ:0/h$ 

< ^(7)'; y^t^@^a5*t(7)igtta55>^«&o.^Stt 

gPTS^f^o (a) .^S«a5(7)Scti^i^?^cC< h4j 30 
T% (b) t--<Tt7)g^tta5fi. 'J y^t^@^gi5#C04''6 
5^? tttrMr^g^tea$®ffl®;&^F*sSHCDgJ;0;^t>k|Hj.L>R 
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cDH^Jit::feBt. (c) $^tr. ^r^MTiSg^n 

[0 0 2 5] mmm'^M.izj:^mm(Dm'^yjm^.^mm 

[0 0 2 6] (2) ^2C9^l9:htT, SS^tafif^ 
(7) ^Ij M^PbI (7) r^l K t:: ^ft-r ^ ;^ t:: ^ f3 

^(D^ttj:^o ^m^X(DWmn.<DS.tftmi OTo r 

mnxhs.ti\tmi OTo r T \^i±htj:D'^^mmmt 
tj:^x\^^o '^\^mmmx$>^fz^. mmt^mm^i^^ 

f&^nfz^m\H\:z^^ir:^ifx<Dmmi:ii^^r^o rtj: 
^t>, ^'^o)if:^:^^'^o:>&tmmj:^mLfzmmx<D^m 

(D^m:(DU^\to. 0 1 mmm{u.xmmM}j:-r ^ ztjb^ 

0. 0 Imm^iiLXm'^mJl't^Zilib^X^^o Z(D,^ 

'ytj:^^mj:^mLtzmm^i^^^^^\^>^^. msis 

t;6^L. ZZXmMUZ}:l\t^ 

-frr-r^c i:-e$)^o "tcDtzisb. mm^i^(DUmi-{&T 
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[0 0 2 7] (3) ^ScD^Sh LT. (a)Si^^^ 

mzmmcommmmi^m^Hi^ir i^n. (b) #^iais^^^ 

(c) mm(Dmm<D'^yjiz^n'en(Dmmmim:^^mm^ 

^(Dmm(D^yj\zmmmm\^s.m:^rix\^^o mmcD.^ 

10 m'^r^tt\t. mmw^m\tmm(o^*b(Dm*L^n±^z^ 
?^m^zmm'r^zh\ztj::bo ^.i^^m^i^izmmmmtm 
B$nTv>ntf. Rmif:;^\zj:^it^^m^'^mmmm 
m^(Dmnmtj:^^z^^^m(Di&r^m±x^^o 

§ilfra<^3i^n/c^^Sig# (light-transmissive mat 

erial ) (D^^^Lxm^^^i^^tm^.^ri^o ^n-^ 

> >^ t: - ;6^SiJ{i tr^^f C7)flJ^;6^^t6 ^^c o T V> ^ 

/c56. 'i^^(Dv--^ jv^i-^'^^nm^-^^m^^^tzm 
20 ■^\zm\'^hnt;i\^'yy^\i-9<D'mnu\z^^^^—tsi 
^m.Mt^^z^zh\ttsi\^o ^^\z^ mm^W'h^^if 
m^m'&M.tj:^\z^m\.fzmu<DU^o^m^^m^r^ 

^:y':f\i'-9<D^Knti^mm~t^zt.X^ ^UcDUm. 
^^^i^—^zt^zht^xn^ -^OiSm. IK^^^-^^i^ 

[0 0 2 8] (4) ^4C9^g:h UT, 'Jy^t^H^as 
30 (DUm\-X^ -d•V^-tfV^, C V DSiEt^ cfc o T»K;&^«St- 
w.^m\zx^mA(D^m^nuir^zht^xt^o Ltz 

^2LSt::ti. -ti:V^-tfv^J^2 0 Ot:Sgtr;tjn^$n/c^K1*'e 
-h5>T-*^o !^^i*:c7)ag;6^2 0 01Ct;_bT$)^i: U > 

^.cV^o mmi^^LX^ Ar:h*X. N2 '^cC if C7)^g^ 

^Stt:^*X;6^ K^^^rttr^nx^;. CVD 

[0 0 2 9] (5) msO^S^LT, ^fe^ig*^ (ligh 
t-transmissive material ) XX ^tz^^^T ^RJ^^^ 

50 Wi^hlV>^^m'^^UO)?^^:^<i:Xf')>'^^m'&^Ut 



11 

[0 0 3 0] ^2(7)g6^Tfe^-7-< ^ o U V^^^ 
[0 0 3 1 ] (6) n hf- U V5/>^^±$-t±-r. 

^x-m&r^o (a) Amm^omt. '>^cc<^^3o 
T\ (b) r-^"co^Ma5(i. 'J yi/t^®sa5Wc7)+''ii> 

'il^Hc^)Ri^±trfeBU. (c) ^r^^pg-CEB 

it^sii^^ ^z^^xmm^mmLx\^^^mizokm'r<^^ 
^zr^y^-z^ify^m^mm^m-f^o mi<D^&iRzfm 
6<D^mzj:D. mm(Dmmz':r^y^.y [.wm(D^m 
^mt^nion^t^. K};^^^*::Af)^mm[^s^^zmA-r^(D 

^<Djg^. &mt..^mm^t-x>h-:>'^^\zt>'^fzxnm: 

^^^^-r^iy^v^^^mtm^-^ntztz}^^ Si 02 (o 
MaJS^^^M®l§^;^^^^^^7^J:v^o Si 02 <Dm^M\zmm 
Lfzm.o:>\tt^n\zx^^^-v- ^ ^ jvcD^^hWit-r^z. 

i^^f)-z}^mmi.fzT {^fzitTim mo)& 

(^S^EESIct 0^<r^o Si O2 c^)^/±i 

[0 0 3 2] ')y^^m'&'^uo)^.L^m\zmt^mmm 
T i N (^:^c(iT i w) mo^m^mmx') y^t^a^gp 



(T) ^M^9 - 1 0 4 9 8 6 

12 

t3(7)^tijg»-r^o TiN {^fz\tT \m ^AL\zmm 

[0 0 3 3] mSCDB&dXh^^^ i^n\f-')y^l^A^ 
[0 0 34] (7) -^-^ ^^\^'-^)yyi^l^0V:;^h/^ 

-v^^;k^^s^^^^i^h^ LT. mmiv^^i^zmmLtz 
mo)\t7b^n(Dm.^ib-^^^tiho ^z.x\ mmi^i^zm 
10 mLfzm(o\tt^n^w\t't^fz^. mi (D^^kiX^x^ 

n^muAi\zmmir^m^hnz\zr^o wfg ^h2 

OWIK;:>^itS'r^?'c46frtj:. 2 0 0 r^:;±c7)^S 

±T')^J:ttn^^?k^>^J:v^o mmx^xm2o QX:\^x±}ztsi 
^K^^w^j^^ijt^^^-r^t-hx^^o y i^fv^m'^^n 

Az\zmmLfzyNmt^^ ^a:>y^(D')y<f^m'm.mUt.o:> 

mm^cD^z ^ D \^^}S^tif)^± c^m(Dmm^zm^~r ^ 

i^i^ JVtLX^m^D<Di&TO)mmti>tj::ho ^CT% 

V y tfv^m'^^u<Dmih^^±j^zmmLfzwmtmm3& 
<Dm^z^D^3i^>>tit^^ctj:\^j:^^zymx$>^ y^* 
v^m'^^no)mm^^o)UM^9yi^y^^ytT^o ^ 
/cti. ')y^v^m'^^tt(Dmihm^o)mm^^isbvjm^ 
30 n-x>r y^LT^^v^o ^ ^\zmm-r ^^t.mzw,m 

metal) LTrPIR^nT ^ ^ >:r;v i:^a)>^^;6^* 
[0 0 3 5] (8) iiiSU^c^^^X h /N°-7^^;V0[)^^i 

-x^;U;6^SAr ^;6^#A6n^o Zflh(D^^^Um 

>>'<:^^coS]K^^^B(an integratedmodule 
multi-chamber vacuum processing system ) ^h'h 

[0 0 3 6] ^}v^^^y/^:^imm^&mm.^m&'r 

^ ^ ^ CD ^ t:> 0 ^3 ISSc o ^Sffi ^ §^ h m A 
50 ct^o ^S*^Sfflj^^§^trtj:S®iej3g^®;5)^E®$ia 
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[0 0 3 7] m4(DB&0t: LTg^^a<7):x;u-y-y h 

[0 0 3 8] (9) m9<D^mtLX. l;}.^ 0) X ^ tj:^ 
yy\*:^^c7)C VD^e (an Integra 
ted module mul ti -chamber CVD processing system) 

c^^^^Sxetrfi, T i N^^^S, W^jsg^^Si: 

C V D ^ S ffl -e ^ V ;u ^ ^ V y \^ S: O C V D ^ B 

;b^7:'t^o LV^CDfi, 1 9 9 2^11^2 

0 Bf-ffil^$n7^c*@^ffail^S^0 7/9 7 9, 2 5 

t> ^ocoS® '&'^y6^t^>'^ > K (mechanical han 

d ) t^tz-Da)mmni^m>^y^~-i^^^'r^^&m^m 

SEfn.if'y K (frog-leg type articulated robot ) "C^ 
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jgxeti. (a) mH^Amu-h^uy^m^^^t^^^ 

(b) c vD^nffiK^^g^trs-r^cfc^triHis-r^o 

(c) "tocvDisimmM^m^m^^mmm^mm^ 

(d) ^LT. ^m.mcDmm^'^(DcvDmmmM 
^^^\^izm<o zo).i:r>tjim&m^mm^^^y hx$> 

10 -h (baseplate) <DmmiB\1k^'ptj: < X^ ^CDX. ^ 
T'j:^. *a#^4. 9 5 1. 6 0 1 t::^-r 
ti. (a) - (b) ^T*0«jSXg=^fT-5 

mzmmLtzm^m^m^u^.y hxi.'^xh^w ^ 

[0 0 3 9] (10) ^lOO^ISifi. mGO^^CD^ 

30 [0 040] x> t-^ (Dmrnmn^^^o:) ^ yy^j-y^^rf 

[0 04 1] Z(Dilimy^m^m2 5 (a) ^025 

(b) ^m^^^xmmr^o nmcDcvDrnmrnm^^^ 

P (1) . P (2) . P (3) P (k) . P 
(n-1) , P (n) mt. n^3) tz*5V^T. ti C 
&!)tr. C VD^aUfflS^^^P (1) 7i)>6P (n) tzS 

[0 0 4 2] m 1 lHl@oy y7^:^y^f^llti. P (i) 

40 tZ:foV^TtiWm. P (2) :fcV^TtiWm- W c . 
P (k) tr^n^TtiWm- (k-1) Wc. P 
(n) tr:j3V>TfiWm- (n-1) Wc(7)S^=&^St 
?^c^trfT^o 

[0 0 4 3] '^n'^tKDCY Dm^mmn^m^^o) ^ >x 

ZX. Wmti^ yx^ vxf^||=grJ&at»'5'Ct::^S^n^ 

yjm^^ y^ri-y^^f^mmm^l^^^H^^^o Wcti. 
Wc =Tm/ t T'^t/c^n^o Tmtifee>;^^^U:i^)^^s^) 

5^? fzj<>Ti'>7.rfm^m^mt:^-ro t^^^^i^omm^m 



i 
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[0044] rnimBO)^ > i- > :^i^mm?^\^. wm 

- (n-i) w c<Dmm^mmLfzmzi^mK>. wm+ 

CO 0 4 5] »2lHl@(Z)p< >:xfF^fi. P (1) 

t'*5V>T{j:2Wm + Wc. P (2) ^5V^T 2 Wm. 

P (k) tr^5V>TtiWm- (k-1) Wc+ (Wm 
+ Wc) . P (n) tr^ol^TtiWm- (n-1) W 

c+ (wm+wc) <Dmm^m.mLtim^:m^o 

m- (n-l) W c(DMm^^mLtzm:^i^1^D^ 2W 
m + Wca)^S=&^SL/c^t:ij^t5^o ^VT^^yxfF 

^tiTmx n t:'^^o 

CO 0 4 7] ^NSgCD^ VT^^y^^fF^ti. P (1) 
^-^H^-C^iWm + Wc + (Wm + Wc) (N-l) . P 

(2) tr^V>-CtiWm+ (Wm + Wc) (N-l) . 
P (k) t'fcV>TfiWm- (k-1) Wc+ (Wm 
+ Wc) (N-l) . P (n) tr^n^TfiWm- 

(n-1) Wc+ (Wm + Wc) (N-l) (D^U^^ 

CO 0 4 8] mN^Eo)^ >y'±>:^rfmmm^t. wm 

- (n-l) Wc+ (Wm + Wc) (N-l) (Dmm^ 
mmLfzmzllh^D. Wm+ (Wm + Wc) (N-l) 

comm^^mLfzmzf^^^. yyx + y:xfF^ 
CO 0 4 9] ^n^n(DCVDmmmM^n^-C0^ y 

CO 0 5 0] zoyyjmi^i^n^^i. ^cocvd^s^^S^ 

t:>-^Wm/ t +Tm-Tmx nS^re^^^fi t B^rsir^tZ n 
coos 1] mT&'T^mi I^f9c^umi 2^m:^<^ 

CO 0 5 2] ^mm<D^ y'r'^>:;(.rfmmm^WL'm'r^ 

V^m^W cXiO':>fzh^<Dm(Dm.mi^K CVDmMmM 
?g^t^CDn{iJ: O/h^V^^'g'. ±fS tiffin T 
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yy^i-y7.r^mmr^^Tm^mBLx:}s^tz\^m^\t. \:x 
CO 0 5 3] m^mzi^mx^ ^^mmm^^^oymm 

CO 0 5 4] mmm^m^^W c{^^ Wc =Tm/ t 

m^Nuitt. Nu=Wm/WcT*#^£ti$n^o T'c/f 
Nu^2Tab^o 
7^ C0 0 5 5]$^t3. nfgcOC VD^MffiK^^^P 
(1) . P (2) . P (3) "-P (n- 1) . P (n) 

G = n/ (Nu + 1) -e^tm^n^o ^©^^ 

(7). fe^ D£Z>CVD^^fflS^§i^RPc7)<S&>&R^-r 
fzfzL^ O^R<Nu+ 1 T$)^o 

CO 0 5 6] :ia)H^^S:=l:^V^T. ^^(7)^iIIH-efTe>o G 
iiOpOr) d 2b ^ t> ^ oCDSf O C V D :$2LSffiSt^^§^ 

{GP (1) . GP (2) . GP (3) -GP (N 
u) , GP (Nu+1) } ^r^3V^T. 

(a) tiCi6tr. C VD^SfflK^S^GP (1) ^ 

GP (Nu) \zmm^^M^'^^o 

(b) ±CDH^^T^#ttB$nycSip^S*SclgCWctrS 

GP (1) (7)^S^^66^o -^n^l^B^ptr 
GP (2) t^^GF (Nu) CDiaSI=&mi^ t;^j:;6^^, G 

p (Nu+1) (Dm^M^mt^t^o '^izmm^mi^L^t^ 

2 xWc tZ^cCo/ch t-. P (2) O^S-^i^T. GP 

(1) 0^s^^*^-r^o GP (Nu-1) xmm<Dm 
m^WLfy^ (Nu-1) c\zm'r^^xz.<o^m^m 

30 Ct^o 

(c) GP (Nu) CZ)C VD^SfflS^^t^"e> -hht^ 
Z^W^Lfz^^yT-^y^ fP^S^tfc& W m ^ L 0$ 

y r- ±y T.^m-^mti^r 

(d) GP (Nu) (D^yr^yTsf^m^. ^y^-^y 
XfF^^r^lTmF^frfrdo 

(e) Tm^tZGP (Nu+1) (D y ± y T^rfM^ 

mth-r^o ^yy'-ry7^rfm<D^^mmitTmx$>^o 

}^(DTmmz\tGF (Nu+1) (D ^ y i- y T^ffM^ 

mi^LT^o ^y^-i-yxrfm^za^^mxmDMro 

40 (f ) (a) JLUt-h (c) Xg^TO^Ill=^#^^[Hl 
(g) ^nil^^fr. #^<^C VDALSffl*^Si^TO 

^^RP^. y y7^ + yxf^^S^tt:lgcWm^T^Sc7) 
^SLi^tt-So ^ >x + y::^fPll^i|lfti&Wmfr^ ty^c 

+ yxfFllt-'5o y y7^ + yxfFl|cDS^PHlfiTmB#r4t3 

CO 0 5 7] Rm<DCVD^mmM'^^^(D^y'r'ry 

50 >^fFllf #^(Z)V^-rn;i>^t>ho£Z)C VD^S 
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[0 0 5 8] z<Dyjm^z^n\t. ^^KiCDCvDmmm 
hiz (NuxG + R) m(Dmm^^mm^n^o cvd^ 

[0 0 5 9] 7^cC^\ SIUt3Wco'-oCD*SclS:c:^t3 4^xhU 

fzGP (1) ;6^^GP (Nu) -D^o^mmt^mmr 

[0 0 6 0] o^(7)ctd5^d:^#CD^^Tfeiaf^, 

(b) C VD^SffiSS^^;&^3«i;;±T^^:: ^ 

cvDms^mciztc^o -^ji^^^^y^^yj^a^cvD 

(c) ^mmm'^^^t.m\^Amu~-vuy ^M^^^ 

t^±^<t;i^}i. uh-^o^mMmM^^^^s^yr-^y 
i-y:^r^M^t^^u^'fn\tt^hf^\^z.t.\zts:^^ wmm 

<hh2'0(Dmm^^^ (to store) T^^^J£S#^gP 

[0 0 6 1] ^5<^g6^Tfe^y y^i-y;^Y^mo:>^t} 
(1 1) ^1 1 tTSiS^^(^^St::ti«gS* 

^(Dmm^t. cvDR}^^x^c^w\^^^(D^^mnK 



(10) ^m^9~ 1 0 4 9 8 6 

18 

^^(D^mo)^ v--yt:^rfm<D^titmm^n^o m 

[0062] (12)^1 ZCD^^h UT U 
^ ^ n ^ 35 » ^® ± t3 (7) ^ C V D SiS ct ^ JK;6^itm 

[0 0 6 3] 

%^Wtm^izmLx$>^{z~r^tj:w 
[0 0 6 4] mi^^^^miz^^^cvDmw:o)i^i^mf& 

mm^Htz^'ti-:f^ 4<D±izmm^ri. m^somim 

M;&^';y^^^^y^9t-^teU> 3 coSI 2 
^•^•^^^zMLXU^^ti^^o^z^ ^W^n^o -t^-fe 
30 ':f9 4{t^ T:^lzmm.^ntz'7y':f^''9 Si^z^K^mm 

9 4^mm.<DU,mzWnt^o •^^'fe-/^4i:^y:/l::- 

M $ iJ: ^ is6 C9 4; C[) -e ^ o 

[0 0 6 5] r 7:^^ 5:j3cJ:t/SI*a$#8ti 

[0 0 6 6] -^--trr^' 4c;oSS3 ^Sr^^ffiC^^ — 
37&^^ V X V7^-'> 3 y 7 ^ h (l^t^V^^;t y 7^) 

5i9 ^^LTv^^:^>^^i. IS:^;taX®f^o^fflilco-^D(7)as5> 
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[0 0 6 7] ^'^■f9 4(D±\zmw:^nfzmm3{t. ± 

TSStJ-r^ U y^^-^- :^ 9 J: oTS^^n^o U V 

^ 9c7)+'*a5t3?L9 a;i>^^J5S$nTV^^o mi 
It. U ^ 9;6^^=K=&ll^LTV^^t^|g>^^ 

-To m2{t. ^) ^ 9 t:m^3(Dmmv^m^^ 

^ ^ 9^iSS3(7)-sOC7)a5^=^MoTV^^o S 
S3cD-\t:>(7)a55^^ti. V V^^^-^ ^ 9 trMt^n/r^ 

fi. ^^-^^^ ^ 9 cZ)4^'iL>ttOtrfeBUTV^^o 1^2 

U y^^^ ^ 9 ^aS3 

1 0:6^ Mm3<D^K>(D^^izmmLx. mm3^m^ 
tTv^^o .s^^^ioti, T^^^Dmm^mcDmm 

^ ^ ^^fiS;6V^- - X ^'c) d J: -5 t3 

^«a5c7){IUM;6^rtSnJ: 0±^/j:fH|>i\ncr>nii±t::ffi® 
T^o t-^'cC^^-^. 'J ^y 9(7)rtWffiffi9 b J: 0 

c-rn^gg^ti. '):y^^^vi?9t'^mwL3\z^m.~t^ 

gcDEg*T-*^o ^<t3, .^g^ttasiOti. SS3^fii 
llt::^? $x.ott^:/cis6t3. ^17, ^ 1 8:S:t/^ 1 9 (Z) 

ctdtz.^^gttas 1 Q(o^m(Dmmtmm.3oymm\z.^^ 

^J:^tr'r^o ^Z::. EI 2 t^^f J: -5 'j 

t^[a^a5#o4^.il^ttOi:T i N^I^S 2c^Mis^i:cDK« 

^^^/c<s6.^ig»a5 1 oti. ^^3c^s i 02 Mm® 
±c7)<;^trjg»LTv^^. .^^Masiot*. 'jy>J^^^^y 
9t3«Wft]X-eii:^trfP5ch^T^^o %fzm\z.^ 

[0 0 6 8] .^i^ttas 1 0 o^mx. 3mt-^\2 figs 

OfDgcfi 1 2^;6^ctV>o 

[0 0 6 9] mWL3}i')y^^^ V ^ 9\'tMMm.W^ \ 0 
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=^^LT^tt-r^fci?:?{r, ^S3;i)^';y^^-V'y^9t3 
c}:-:.'r@^$nTV^§i: t> SS3 ^ y^/^-^- ^y ^ 9 

1 OPp^Il*W^A-e^UTV^^o Ei2Tti, S^3hU 

U y^^-v ^y ^ 9a)[^SHcr)^Sh»«a)^S^ 

[0 0 7 0] ±IBc^'; y^-^-v ^y ^ 9fi, ^a)Ta5fr1t 

1 2ti 2:*:-efe§o ^ft 1 2 f*. SiC^t^ 1 c^TS 
35 1 3;i;-^^«tt=&«^L/::t^^-CSiS^§^^1-tr?l^m 

B (Ei^-tir-r) r^j^sn. ±T:^f^ 1 4tr#»-^'^ 
-So 'nfrJ;D. U V^^^ ^y ^ 9 ^#^$i±^o 
^15fi. 'J y^^^ 'y^9;6^«^3^^^-r5i:^ 
fr. V y^-^-^- ^y ^ 9;6^^^LTS^T-t ^/iist>c^^^ 

'jy^-efe^o gl2 t3^-r y^*i 5trti 

/\*-r h y n-'A 1 6;6^^0f+Cte>n. 'J y>/-5^^ ^y ^ 9C7) 

[0 0 7 1] M/s^^i c^-hMa$t3ti. ^sif3»r^-r 

^ ffi B t3 SiS X 5^ #t*&-r ^ ;^ ;6^SS: 6 n 

1 7ti;^*XD^m tas. 1 8tj:;^"'y!;#Ay 19 

WFe ^H2 i:a)S^SJSfr ct^^ y^:^^yj5gJ^7&^?T 
t:»n^o «eoT, SiS:^*>^#^*&® 1 9;6^^«*&$nsS 
^^iSy.\%^ WFe :fcJ:t5H2 "C&^o 
[0 0 7 2] mm&3Q\%Wf^3 1 =^Mi:TS^iig5^ 

5^? s=&^■r^^i3g.1^yy^zo^J:;^)^oTv^6o mm^^mn 

#:a)l9:^S«<7)®Hti. WFe ^H2 ^ coSiS^-C* C ^ 
ilJ^5Eife^i^HF;?f7;(^>tS^^M£Ecoafim±. W^O* 

j^7 0t:Tfe^o w^£7)*j5g-r^ssti^2 0 ot:-^^ 

2 0 ori^lThJ^jr^o :i<D®HrtTfiSi9:^$nit5^^ 

^tmM'&t3Q^mM^^z.}LX. KiS^^icDrtMo) 

fiS;6^7 Or;6^e>2 0 Orp^^T^jr^o iiJ*J5gife"e3b ^ H 
F5>^ti. SiS^t^l C7)rtMc?)SS;6^HF:^*y;c7)tSfP^ 

-^nhh^tc. SiS^^l C5rt^(^SS;6^2 0 or 
^:i^TT-2bnt^. wM;6^^c7)rtgfritm-r^c:i:fitcv>o 
^<Dfz}^. SJtS^^i cop^So^ •;--y>/fP^(7)^;^7 

;6^e^S$n^o /c/fL. ^ --y^fF^=&i^i6^^;^ 

«^*OlS:^fiS^TCfTSiS§^i7)S®=^4 ot;i£< ^ 

[0 0 7 3] $^tr. ^^K^;^^ti^gS3 Ort^ti^-r^ 
5^ ChT^S/SS^l cr>rtS;i?^*l^$n^/c^s!), KJS^if^<D 
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[0 0 7 4] V'-^-f^ 4(D^yj\Z\tA-i:yifxmi^^m 

9 5 lZ^^XA~-:yif7.{tmm^ri^o y^'-i^:ff>^^^m 

i/^:^"'X;6^'r^TPBlffil 1 ?>q^ait- J: ^ . U > ^ 
1 5 i: V Vi/^^ ^ 9(D^m^t:a)mcDiy''Ji^^n 

[0 0 7 5] ±iSc05lffi^JtZ^%>T. itmffjtj:^m^i^ 
t LT, ^MfiS4 0 or. ^mS.t}5 0To r r . ^ 
MffiSJC:^'::^H2 . WFe (Omi^MA^^^n^m 0 0 
OSCCM. 1 0 0 S C CMT^^o 

[0 0 7 6] ±tBCDC VD^Btr ct 6^^«;f^{3oV>T 

iS^^«TiKSS$ny^cS^3;6^Ee5n^o 
^®3ti. mJ:n(D7./iy ^ y^ifZ^Ki^ommizT 

mv^o)s i 02 mihm'^msk^nx^'^^o -^o)^. 

3^i+^■^ry^ 4 trg;6-n. U y^^^ ^y ^ 9;6^K^0T^ 
SS^&S^t-'So V >^^-\'^y^9c7).^S«a$l O^K 
S3cD-^Oc7)^£2trigM$-ltT. ^®3=5rS^-r^o S 
«3;6^@^^n^^. ;^fX[i55:mL^ 1 7;i>^^SiS^'X;6^ 

m^xo)it^R};B^z^Kimm^^m^^n^o 
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{zmA~r^:ztifZJ:'oX^ WFe t=^>H2 jlTcS/Ct^ J: 0 

m^3±\z^Nmmt)^M&^n^o ^Ri^^:^^7.is<^zfm± 

^mtmt^nx\^^m. T:^;6^^tiy x;u2 o^slt 

cYDmmmzm^^rifz/^-i^ify^\t. mmi i 
a T s iJ:; ^ Pel ffi $ n ^ o 
[0 0 7 7] ±m(Dm&^^'r^cvDmm.x{t'^^a) 

10 [0 0 7 8] ^rmKDf^m^^muALO^mm^^o)^-' 
tt0f^±T?fe^o mm3^m'&'t^')y^i-^ ^ 9\t 

t^mmLx\^fz'^^m^M\z\t^mm3t^h v y^^^-y 

^ 9--^<D^.(Dmiti^^^Mm.<DWP9tfz\'iW.^. ^(Dfz 

^mmM.m,t'^--^'oo:>w^'^xmM\z^-Y't^z.}Lf^<. «e 

Z.}^t^X^^o 

[0 0 7 9] ±'&wMm<r>u.m,-^^-\zr^m^^ l 
X. ^M'^9\z%,BM^(D%\^ViP,-^m.mr^. w&i\z 

'Pt-^^zm'^cDU^lzm'^X^ o-9--tr-:/^tra;6^ 

ntzmm<DU^i>m'^t'^^zm'^0U^^ztj:^}i\^x^o 
mmmm. tz^^^i^y-:/}::-^. <Diki^^ti^mm 
mmm (D^mj:mmizMLxi)m.miz^'^-:f^R.xf 
mmcDumjbmmx^ m&^^o)M\^^unhLx. 

i3'':^:y:}s^zfmt^^ifibH^o 
mo)V-'t:f9{trjv^-^Amx$>^o 

30 [0 0 8 0] ^mmMmo)um<Di^-'&.^m^ 

^ y ^ tmm.^^^ T^-^iii ^mm.^xmmo)m,t^m\.f ^ 
r^;6^%x^n^o 't(Dtzit>. "toymm^mmxmmm 

^ n^n c^) ^ y :/ h - 5^ CD ft ^ »fci> t3 li ^ f 
O S M S ^ CD 4» > [HI . 6 p3 ± ^ Pel PS SS ® -r ^ . 

\i-9mmm%^z^K>^ 'ijt^<D^o^zx>h'o(DV]m^y 
'^\i''9%fz\t^fz'o(D^v^'^'^y'f\i-^^m\^fzm 

v>o ^fz^ ^'7y^\::-9 0)m.t}mmwtm\z^D. ^jy 

50 ^^-v -y ^;5i^SS=&ffll^ott^ffi;tfCD^i%-$. ^tz 
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m^^Mm-r^zhxm^m^<Dum^^^mmL. m 

5^ ^ (7) ^ ^ f 5 o zcDmm^zmm^'^-i^ify^ 
^^t\^Dztso z(Dr^m0m^t'^o:)AKiS-tsif>^o)^i^ 

^m^tif&&m(DV^mt\^K^a zomm^mLxmmz 

m^&f:>^o zcDmrnifZ^^-r^if:^. 

if:^. (Dm.ri<D^mt^^^m.x$>^tz!^^ ^t^tcet^^ 
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t^^^ (v/- h jg^ificT)^) \Z)^mLx. mM:0)m^^ 

X:'^f^^Z):if)^f^t^'^tzo Z(D^'?fj:lkm:<Dm^t.mm 

Mm(Dum,mh(Dm%^m-mz^\^fz'r z ii\^x^ 
za^m^^zm-^^. m.^mjz(Dm-^^mm'ti>zt,x\ 
mumm^^cDum^^-^n—^zthzhti^x^^o ^ 
10 fz. ^h\z^ z(D^'^\z^mimji\.fz^^-f9^m\'^x 

^m^\.xmmiMT.\.tz^'^-f9^mmtti\t. mum 
m^i^a^u^6^^'^mm\zi^-'\z't^z}iti-x^^o ^ 

^(Dm^^xhrnmoyu^hfji^o 

[0 0 8 2] i^ilXjK^5^^^7)^^±^roV^T J:fr«^J=&:iE^ 

^ o 

CO 0 8 3] S^Utr 1 2m<D'yy^\:i-9^ V 

^ 9tmms^mz.^mm'^mm<omm\zmu(D^*L^ 
}in't^v]±.\zmmmxw.m.\.tzo m \ e\t. ^o^v-f 

^(Dmiy-Y^^mM^iY^\.fzmx^^. ^h\z^ 
^no:^m.timmwm'^m'm \.mw.(hnmM^xu.^t^n < 

tj:^X^^^^^:^m'L^n(Dm^tj:^Xo^zLtZo 0 6(7) 

miy'-hi&ffimm7b^m^ztj:r.x\^^^^i)K mmmm± 

XU^t^m<ti:-^X\^^^^^X^^o ^C:T% "^(D^'L^ 

(D^^j^z&tmmx^mLtzo '^a)^^f)m7Rifm8x 
C0084] 07^^18 fi, i^mmm<Dmmz^':>xs 

gI7ti<^ 1 8 OmmSF^TcT^Srt^^'^rS)*?. 
\t±3. 7%^^:*? h^oTV^^o gI7-Cfifie5Rc7)^ y 

8tife^^S:firr^frao/->'- h JgSiffi5>^S"e$)^o 
m^iMii(D%m\zx->x'4t^m^x\t^^- Yi^^m^^ 

40 t^r>fzm^t'^m<^\zts:'^X1^y)i/- hffi:Sifi5^^ti± 

3. 3roh^mzts:'^x\^^o -^^mm^z-^i-f ^^m:im 
nmmts^ y^mw.^^mrt^\z-&>tz'ox^m\.fzm 

^%<t> 1 7 Ommrt#ci 8 OmmaE$ 0. 1 mm 

<Dmv^(D^mmx.t^mh^&x^^fzo ^tz. g-o^ 
mM^mm-r^iziy^tzxit^mit) i 2 ommi^Scs e 
Omm^^ 0. 1 mm<Dmvt(D^mmi:t)^Mi) ^»X$> 

#ML. S:K<7)iS:6^?>®^;(IPXCD-sOC7)a55>^T-a)E^ 
f)^-''^\ztj: -5 ct -5 cl9:liijDXo^ »3 coas^i't^^t 'jy^m 

50 X^') 77^i:^fT^3t-Si:S:V^o 
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CO 0 8 5] m2<Drfm^tmmtj:iy^ h-^mmcDM^t 
35 1 oco^^'ij-ttot^is-r^wffi, 'rts:fD-hnmo)mm\t 

1 0 c^rtffl|coflJ®a5^iS4 L T 'j y ^ ^ 9 
^^cCV^o SfoT. S;^3;6^^ V ^ 9;6^i?'j:H 

[0 0 8 6] ^fz±mmmm(Dm&x^^t. rn^mm^/^ 
m±L. mm3<DmM±^^m&^ti^mm2 4tK 

z.ht^tj:\^, ^2tr^$n^ J;dtr, m^2 4(D^D(D 
^^\t 'j y ^ 9CDf^j^iffi®9 h^zmi—Wii.fz 

'J ^ 9 0W11Htr(5t?— Sfcf^ fe^ffi 

X ±^ 7. oymm. h .^mm^(D&.m.m%^mm'r ^ r ^ 
mm3(Dmm\zm&^n^nm2 4tK r^mi if^ 

tr>gAtT. 1 0(7>fflSgPfri>^-3)-:5^i:7^j:o 

Ma5 1 0 ^3^^^i^J:V^cDt:^ U ^y ^ 9;&^SS3;6> 

[0 0 8 7] ^/z. mWl \t^^m^mAOJ^-'^:^iS::^ 

[0 0 8 8] E]4-^6=&#MUT. :*:^ffiMtX^nt^ 
v'^ K^^7)?^J5gtr-^V^TS^B^-r'5o EI 4 — 1^ 6 ti U V ^ 
V 9 9c7)rtSnhSS3cr)-\Oc7)a5^i:c7)B5^^^ 

^ 9c7)rtsnia^T^jK^S;6^mi£tr{ST-r^igmrfe 

r^Wl 1 ;i?^eq^m-r/N*-i^:^*7.0j^iiSC 
/Ah. r^l^l 1 l^frSA-r^SiS;^'xa)ffii5c5^^T3b 
1^4— EI6Tf^. /N°->?:^*X(7)j^Ji^SC/Ah>^^ 
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[0 0 8 9] EI4— gl6Tti. A-zyifT.^MM'k—'^ 
h L/cJ©^^r:JoV^T. U > ^y 9 h 3 

^A=&S^ft$-d:h^CD. V y ^ 9(D[H%nfi& 

^^)SS3±C^)5^l^®l§^^7)jS«=&^LTV^^o l^4tr^t- 
rh<. U y^^^ ^y 9 i:S^3 hor)rBm7i?^m®E^ 
w-efiA75^S®?^fIT-fe^hT^) tr*5V^T{i. & 

K^(7)ill;6^ 'j y^^^ ^y ^ 9 3 65-^0 0^553^% 

-y ^ 9 h^^3 hOP0lPg;6^SSESlA J: 0 

^y ^ 9 tmms ^cDmmyb^MmmmA^ o t/^$v^ 

ffiA2Tfe'&i:^twti, /i'-i^if7.0mM^CXA2t^ 
[0 0 9 0] gI5:fcJ:t/ia6a)Jg'a't::fi. C/Al^/^c 

\tc/A2t^m.mmc/At.-''^'rn\t. mm±.(Djs.m. 
^mzmx.. m4\-^\.fz^m^mzv^m^Y^hz.}it^ 

X^ho Ttj:t:>t>. At^±^\^t^i:ilt/^'-i^ify^(Dm 
[0 09 1] tztzL. >^^'-i^if:^CDmm^^m±rh^^ 

fi. mm0^m^mmib^f\'~rm.mvmmA^^\^^<L. 

[0 0 9 2] .«Sg*a5 1 Ot^. Ell 7tr^-rJ;^tr. 'j 
y>/^^ y 9 9a)\^^mm9 b J; 0 l^^^'L^iSOc^S^rf^ 

40 m2<DBt^-'&t^h\^. mmmmAi\znmt^^jSL 
[0 0 9 3] mmi 1 h Amm,"^ i otm^ii^^n 

\z^-c\t}t>hz.h\%x^tji\^o ^z.xAmm^ 1 ofy^m 
f^\^x'o\z'thfzib^ mi&(Dz:}i<. Amm.^ \ o^x 

50 Lfzo rtltrctoT. m3^Z^-t^'o^zA—i^if7.2 5 
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8*35 1 0 CD^^StroV^Tti. V ^ 9 7b^&M 

3 C7) -V 0 CD 35 ^ M ^ B ^ O M 1^ t:: S ^ T * ^ 5 n 

CO 0 9 4] mzM.i^^tj:mmm^:i'o^^xmm't m 

Ha)*S^gS3c7)^S^or>^) . /^-i^;(7X (A r 

c7)SSfflfi. A : 0. 2 — 0. 3mm, B : 3mm, 
C : 3 0 0 S C CMtrfe^o :i <DSSfttcD^^t^ . U 
^ 9(^>rtSnf^ScDTOSK_bT-a)J5gKt^ll 

^ntzo Z(D^a)iy^h^^mi^Bh{i{S^L<. 3mm 

M) Tfe^o iS^O. 3mm^Sc7)^if?^cC^>^ K'^^'i' 
n7'ci:;6>o/::o ^2 0fi, SS^ftt^.mn^T^cC ^ F ^ >f 

')y^^^-j^ 9cortSRc^ D>t:i-?'j:H5 1 cDHif ±t3 

[0 0 9 5] 1 0C5SS3 ^^Sit-^MSti. 

Sat^it^Jf ^ 3 6 > ^ -y ^ 9 

*^$n^o Tt'cC^-^, .^SMas 1 0Oi££2^c^)M@T 
t^^o ^:iT% III 1 8tlLs6-rc}:^t3.^^«a5 1 0 0) 

ofini 9tr^r<:t^t3ey?^t^t3-r^^ j:v>o 

CO 0 9 6] ^m^^ 1 Oa)m®T!l; o i: ^:B:V^£E^ 

;6^B®EilJ: 0 tJ/^$V^o h < B (Z)igilCD^^I^:JlT 
t::!9:^f ^ ^;6^M^ tv^o B;&^3mm-rfe^^^tl 
fi. 1 0(Z)itS^/::ti;gSti 1 . 0—1. 5m 

mT^^^o *:^SE^J£7)^'&, .^^toSP 1 0;6^?^5£$n/c 

C0 0 9 7] ^ o ^ ^jftfj@7kv;u^^^ yy^:^^cr)C V 
DS® (an integrated multi-chamber CVD processing 
system) ^^2Ux^-ro :i c^-^^u^^ ^ y/<:^^£D 
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CVD^gt*, gl 1 CD«J5g'^<lA'&4oc7)C VD^Sffi 
K^^g^P (1) , P (2) , P (3) ]Str/P (4) , 
MAffin^ Fn^y ^S^§t^3 0 0. ^tHffln-Fn^y 
^S^^^3 0 1 t.Zfl^(D^^h\Z.WM.'^ftfzmW.W'& 
fflS^^^3 0 4-e«^$nTV>^o 0^LT5^j:V>;6^ 

^cvDmmmM^^^(Dm^'^2^z\tm\B\myf^y 

'f (oil-sealed rotary pump) o^;i>^oTV^^o #CV 

v^%Mm%'^^^<r>^m\z\%^cvY^^mm%'^^^(D 
10 wm<DU.m^m%'t^mM^tmn^mm.^3Qtm?i. 

f^Ct^nTV^^o VD^2LSfflK^^i^<7)tf3Bg§3 0 
g|^LT?^c^:V^;6^^n^nE1^3 1 ^gr® UT^^ffilBgEr 

m'%'^^^3QAn(r>^^h\z\%^ w^w^m(r)<s^^m^ 

Hg5n;JC'y h 3 0 3^^ieB$nTV^^o 

4?^y h 3 0 3fi, h 3 0 5_btr, T-A 3 

12. -S./i:oc0S:K#ffiX7^-i^3 0 6. 3 0 7 ^7- 

A3 1 2\zm'h\.fzmmmm^'^y f3 o sr^js^n 

it)f7)4oO;K3 0 9 =^^LTV^§o ^^^coCDS^^ISX 
•r-~>*3 0 6, 3 0 7(i, SSffii^ffi^N V F 3 0 8 c^fl 

^0aii[j:5fpi3 1 0(DTtrEg$nTv^^o 

7^-i^3 0 7±Hfi*MS(Z)g=K5 3;:)^^oTV^^o T 
-A3 1 2f^±Ttr»< :i ^;6^-et^o r-A3 12;6^ 

3 0 5;6^Set-'5C: ^-e, SSJES^P^gpa^^^;/ b 3 0 3 

5^ gSo;j?^y h 3 0 3t^#C VD^SfflK^^^^tzM-r^ 
^;6^T^^o te£S#iggf5n4^*^y h 3 0 3c7)^^:;^fe 

CO 0 9 8] >/N*Jr^C VD^e=^^V^ 

CO 0 9 9] t>^oc7)C VD^SffiK^^t^t7)p< 
y>!:fp^;{?^iei^gi:^j:^c^^tj:. i^l. 0 0 0@SSS;i)^^ 
a^n/cir^-eab-So l«:cD*^il£D^S;6^teAffin- 
Fn ^K^^^3 0 0;6>^rTC VD^2LS.^K^^§^ 

fFH 4^ ftfe tD c V D §^T-ss -r ^ ^ 

i^^^h^^^o Sip^ZLatSc&Wc=Tm/t -5 X 6 0 
(5» /6 (5>^^tt:) =5 0 (^SC) o 

CO 1 0 0] z(D'nm'^^2 2^m\^-^mM't^o s?u 
t-p (1) . p (2) . p (3) p (4) \zmm.^mm 

^(D^y^i-^^T.^m-i^V (4) c7)^![LiltfclS:;6^8 5 0 
so P (3) 0^2LatSciS:;6^9 0 OtSc, P (2) CD^^LStSc 
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i5:*'9 5 0tt. isJ:xf. P (1) ®toS«tSiC*5i. 0 0 

otstST'^n-?n^aa*«atfc5,, y VT^-^y:^^^^^ 
mmmi^^ssmmmzm^'o i o 5tefrBm^r^?•7■r 
[0101] m2[n]g(Z)-^n^ncz)C vD^s^K^^ 

f&CT)^ >x^yxfF^(iP (4) (Dm^m^^ib^l. 9 0 
0*S:> P (3) (Dm^m^Wc^b^ I , 9 5 0tfe:> P (2) (0 
m.m^^:/)-2, OOOt^. :^^Xf. P (1) CZ)^S«CSC 
;&^2, 0 5 OtSc^'e^n-^n42LS;&^^L7^c^, y ^x-f 

fi. S^^2LilW«^;6^^ 1 9 O^mmzm^ 0 2 1 OB^P^I 

[0 10 2] \:^x±(D^m^mK)&ro 

[0 1 0 3] :io^il:^ftt3 Jztif^. y>7^^y;^f^ll 

[0104]^ yir±>:^i^mmm^^^^t^C^5 0^ 

Pel (1^2 3) ^ LT^'^/cV^^^(7)^SJSZtS:^?£fi^S^(7) 

ct^frT^c^o ^ yy^yxsstsc&wc -3 0 0 (^) / 

6 (^/«C) =5 0 0 (tSc) o 

(7){l?gcNu =Wm/Wc = 1 . 0 0 0 (tSc/ffl) /5 0 
0 («C) -2 m) o m(DmmG = ny' (Nu+D = 

4/3=1 (h^K>i)o 4m(DcvDm^mmM^^^ 

< ^ZtiJb^-Ct^o '^ZX\ Ut^CDM^ {P (1) > 

p (2) . p (3) } ro<^o ab^oocvD^SM 

M^^mRP^tF (4) ^f^o 

[0 10 5] z<Dyjm^m2 3 ^m^^^xmmir^. 

tr. P (1) . P (2) , P (4) fr^^^iR^L. ^ 
S-r-ijo MS«C&;^^5 0 0tSct3^L/c^. P (1) tc^ 

s^^ih-T'So ^nhiHj^t-. p (3) ^zmm^mmL 
mm^i^i^^o p (2) , p (3) . p (4) \z&m^ 
m^Lxisimr^o f (2) tp (4) (o^m^m^ 

1. 0 0 OtfcuatfcE). P (2) ^P (4) 
j^lkLXy >'x^>;=;fP^^^*ai-^o P (2) C7)^S 

^ikh[Hia^t-p (1) (Dmrn^mtht^o p (3) . p 

(1) TSS^a^ LTV^^rH1^z. P (2) i:P (4) 
y^^y;^f^^r6o P (3) comm^mi)^!. 0 

0 Omz^MLfz^F (3) (Dmm^i^±LX. Myr-i- 

>':^rfm^mihrho p o) o)mmf¥ittmmzp 

(2) tP (4) =grWM1-^o P (1) > P (2) . P 

(4) xmm^m^Lx\-^^m{zp (3) co^yy^^v 

[0 10 6] z(Dyj&{zj:nit^. iuimmihib--^ 100^ 
m^xi^ej^:^s^^zmm3^7b^^m^H^o -o^oio 
omr^u-^ 1 5 0B^mo:>mm6^i^^^zmm2^^m 

$n^o 1 5 OB#rBT;6^e>2 5 O^r0lc^>rBltii^6 5>*5t t:: 
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(4) xf^mLx\^^m^x$>^ I 0 o^m^^tmmt 
s^mm^tiho p (4) i)^M>7^i->:^rfmx^m^ 
nx\^^mm(D5omm:^mmt2^mm^n^o 
t^-^. I 0 omrB^o)mrmmfi^6^:^^\zmm3^mm^ 

0^05 0^PBlCD^rfltijK^6«^:fott::S^2tfc^S 

[0 10 7] tj:^. mWlzS 0 0^^z:tlz^ltLtzP 

(1) 'o&a^mmtmi^'r^^x^ ^y-r:fyxf^ 
^=&fT-:.T^ J:V^o yf^:^ VXfFUCDRff^SarB^ 

10 ti. 5 OB#H-efe^o 

[0 1 0 8] ±iei:|Hl-^fr"eCVD^Sfl9S^ 
St^;:i^5fflT'fe5h^t*. l>i:':>CD^hfe^ 0;6^2ffl(^ 
CVD^a^^^S^^^c^o ^::t^ {P (1) . P 

(2) . P (3) } ^Z>t-D0mhLX. fe^Oc^)CV 
D^2LS^K^^§^RPt*P (4) ^P (5) ttj:^o P 

(4) tP (5) y-r± VXfFH^Ir-r^^-et^B^rBl 

(7)ssr0i. f ^^cct^-^^sMi^T!?^^ 1 ooB^r^i^Tti, mm 
^me^:is^ 4«cmm^n^o p (4) tp (5) 

20 1 5 O^rBlcDr0l(ij^65>:fe#t::^^2*ScMll$ia'S>o 

[0 10 9] hL. ±7&iim—^n'xcvD^mmM^ 
^m7b^emxh^t^\^. ^tz-:>(Dmttj:^^ ^z.xx> 

t-^O^m^ {P (1) . P (2) . P (3) } tijOU 
H-ocDM^ {P (4) . P (5) . P (6) } t-r^o 
rCDf^feV^ti. j^)^LT*&6^:fo^t3«^4tSc^S$n 

[0 110] c VD^S^*^^^rtcopOx-^y;^fp 

^tzit>. m2 4^zLisb~r^^^zV i^^^^tz-oo 
30 ^^\Z^{^ho Vy^^^^9f^. ^ttl 2fZj^'^UT 
\^^^(D^^ A A Ai\zmm3m^U^ LOgl5«^4 3 

^7^#t>i^vu h 4 1 xm'&r^z.^ixm.^^LXhti^o 

^2 4f3Li6-rcJ:dt3t>$ LC7)^5^4 3C7)^M 
[0 1 1 1 ] $ ^(D^^A A\Z\^<^1^A 

^\^m2oox:mmzmm'^nfzm^^x^^. ^^^fro 

Sg;&^2 0 Ot:J.:il±T'$>^h 'J y^^-v^ 9±t:iWM;i)^ 

^fe3;!)^€> >'^^'V ^ 9-vC^lS^^ft;6^ffi3i$n 
^;6-^T*fe^o WF6 ilHa ^ O^fb^S/e-CWM^^JSe 

50 ^ V ^<Dmm±.\z^mLt^\'^i)^^Xh^o Lfzt^-^X^ 
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CO 1 1 2] m^i^^l LT. A r ^';^> N2 if7.tj:^(D 

f+^-T'Sc: iititcv^o A^7^:f+t^Ou N 4 1 h < t£^4 

^^3-^4 5;!i^iaB$nTV>^o O U y ^=J'A4 5 tict 

ttl 2^7)rta5=&il-^TV^^E^4 2 < tJ<^^4 6^^. 3^ 
ei 27^^^aS5J^4 4i:fe'&tTV^^hr^i^rta5-eo;^c 

»9 95^ -ess *H£T-r ^ CO ^ t:^ t ^ o 
[0 1 1 3] LcDa55>4 4ti:?^ vSS/cti 
r^:^;W^^;UJ ( "MONEL" metal ) (D-^y 

CO 1 14] 

Tmm^mxi>^o 

C02] y^^^ y 1:^ t:^^ho)m^s^^Ltzmio) 

mj^mmmmxi>^o 
Mmx$>^o 

m4i ^jy^^^y^LsmcDt^Lmm^^^mmr^ti 
it>0m 1 (D^i^^m~rmmmmxi>^o 
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mei V y^i^^ y 1^ t:m^<D&mm^^^mm-r^fz 

(DmmLv-^-:/^ \z.$9tmmi:mLtzi::^(Dmm^^x& 
mmn^^^^iy- hm:m.mmx7jkLfzmx&^o 
msi :L(Dtt!'mtj:mmm\zj:^mm^^xmm^myj 
\^(Diy-ht&iffim^^^. ^mmmxm^^rz-^-t:/9co 
JO mmizm^Ltz^mmii^Mi^^^^x^Ltzmxh^o 
C09] '^^(DcvDmWi(Dmm^mx$>^. 
CEi 1 0] i^^gt^cvD^gT^^-r^v-r >?D tf-v 
y^^mm-r^fz^comxh^o 

CSIl 1] Se5^0C VD^BT^^-r^ n tf- V 

y^^mm-t^tzisb(Dmx&^o 

j^^^miy-hi&mmmx^Ltzmtit^o^cvDmm 
xi^m^ntz^fz'o(D^Fi]f^'7y':f^-9<Dmm:^mm 
j^^tn^^^'^x^Ltzmx^^o 
20 c^ 1 3] ^^(DcwDmmz^^mm^^xmm^^ 
^^f^ov-" v^^m^^^^\^timx:^^o 
m 1 4] mm±.\zm&-^nfz^mf^^^9 - y^mx^x 

\^^%,(D(D'9'%X^K>. ^h\zn\.<\t. Se5Rc7)CVD 

c^ 1 5] mm±.\z.m^^nfzWLmn:^^9 - y^Mx^x 

tj:mmm^Zj:^CVDmm^Z^r>X-f^y^y hW^;^^ 

y^mT'W-Mx^^o 

IISnX=^ L^ccv> h ^c7)MJPt«^^-e^^MF^5^*=&^i>- 
h Mm.mmx^ Lrzmx$>^o 
mill y^^^ y 9<Dmm^o)^m<Dmmh:mm 

(Dmmf)^^^':>x\^^&B:mi^^^^Lrzmmmmx& 

c^i8] ^)yif^^yi^(Dmm^(Dmmtmm'r^m 
ibmmxmm^o)^m<Dmmtm^(Dmmt^'^^-:>x\^ 
40 ^um.m%^'^\.fzm^mmxi>^o 

x'^(D^mo:>mm}i^m(Dm'mti^'t^^x\^^&,m.m% 
^^Lfzmw\mmx$>^o 

C02 0] mu±Pf\zmmtsiiy ^ v^^^ ytm^-^n 
fzmm^hi^-to 

cgi2 1] Mt-^ntzmmmm^^^t'^^x 
c^2 2] ^cYD^mmM^^^xcD^m^m^ 
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-TV n-f^^- h ^-e^^o 1 

[02 5 (a) ] #C VDMSfflS^§^T*£7)> 4 

-So 6 

[02 5 (b) 1 ^cvDmmmM^^^xo^mM^m 9 

^Li^-ry u-i^^^- h0"efe^o 1 0 
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